FINAL pH At the end of incubation when the alkaline solution is added, the pH should be adjusted to between 10-2 and 10 5 for maximum stable colour development. In experiments using the alkaline reagent of Fishman et al. (1948) , it was found that in some instances the pH was Received for publication 10 March 1961.
9-8 (even although in these particular experiments O 1M (pH 45) acetate buffer was used for the incubation mixture). A carbonate solution pH 10 5 (similar to that described by Abul-Fadl, 1957) was substituted for the alkaline reagent, and this gave a satisfactory final pH.
LOSS OF PHENOLPHTHALEIN BY PROTEIN PRECIPITATION In
recovery experiments where known amounts of phenolphthalein were added to serum and then estimated after the method of Fishman et al. (1948) had been carried out, considerable loss of the dye was demonstrated (Table I) . In addition, in many sera, there were turbid final solutions and it was therefore decided that for this reason 661 Constance H. J. Plaice and because of the protein binding of the dye, nonprecipitation of the protein was unsatisfactory.
The method finally evolved was to coagulate the protein by heat and, after cooling, add the carbonate solution directly to this solution. Fishman et al. (1948) used heat precipitation when investigating the ,-glucuronidase activity in vaginal fluid but afterwards spun down the precipitate and added alkaline reagent only to the decanted supematant solution. By adding the carbonate solution directly to the heat-coagulated solution the phenolphthalein was almost completely recovered (Table III) . A small proportion of the total protein remained uncoagulated but was not sufficient to interfere with the phenolphthalein colour development. Other means of precipitation were tried, e.g., by adding an equal volume of acetone after incubation (Goldstein, 1961) . With this concentration of acetone at pH 4 5 the supernatant solutions were clear, although there was some difficulty with air bubbles due to the acetone/aqueous mixture. Furthermore, the presence of acetone depressed the phenolphthalein colour to about 30% of that in wholly aqueous solution. When this method was used to study the effect of pH upon the enzyme activity it was found that, as in the heat coagulation method, difficulties due to turbidity were encountered at the lower pH levels (pH 3-6 to 4 0). A compromise was reached in that several pH curves were obtained from sera which had previously been shown to have a very slight, or no, turbidity when the protein was not precipitated from the final solution. Also, the protein error was reduced in one case by using serum from a woman 32 weeks pregnant and diluting the highly coloured final solutions with carbonate solution before reading the absorption values. Fig. 1 A note on the determination of serum ,B-glucuronidase activity various sera and also in dialysed and diluted sera. The curve was flat and in most cases the optimum activity occurred at pH 3 9 to 4 0. The activity at pH 4-5 was at least 80% of the maximum and so pH 4-5 buffer was used in this work. EFFECT Lineweaver and Burk (1934) , ranged from 1-0 to 2-5 mM. The different magnitude of the Km in different unpurified sera is due to the varying concentrations of substances which influence the enzyme, either inhibitors or activators. In four of the five sera investigated, the Km was between 2-0 and 2-5 mM. The optimum substrate concentration is theoretically between 4-0 and 5 0 mM. In fact, substrate was inhibited above 4-0 mM in all the sera.
The cost of phenolphthalein mono-fl-glucuronic acid is high when obtained commercially and to produce the substance biosynthetically by administering phenolphthalein to rabbits and extracting the glucuronide from the urine is not possible for most hospital biochemical laboratories. Because these considerations were pertinent in the investigation the substrate concentration used was 1-0 mM. METHOD About 5 ml. venous blood was taken, allowed to clot, and the serum taken off as soon as possible. The serum was again centifuged in a conical tube to ensure that all cells were removed. Care was taken not to include results from any sample which appeared to the eye to be even slightly haemolysed so that the integrity of the white cells could be assumed in the samples estimated.
Quadruplicate stoppered tubes containing 1-6 ml.
0-2M acetate buffer pH 45 (11-57 g. sodium acetate (CH3COONa 3H20) and 6 5 ml. glacial acetic acid to make up to 1 litre), 0-2 ml. serum, 0-2 ml. (Fig. 2) . In another woman blood was taken four times in nine hours and the S.D. of the values was 9 % of the mean. In another two patients fasting blood was taken at 8 a.m. and another sample at noon and the differences 
